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1. fi^AH- SA||Ai(£a)_1S 



32-3 




0045522 



^ Qz}: 2004/3/24 



-S- 2^ ^Mwl^-fi 3L±= ZL tflJf ^(cavity)^ §>7l 2)- 

[*|-*M 1] 



Y i — R i — 




Ro — - X, — R q — Yn 



[SfrflH 2 ] 



o — 1 

H — N~N-CH 2 - 1 

— N^N-CH 2 - J 
0 




[3-*N 3] 



V,— R,— X,— Rj — X 2 — R 3 — Y 2 



(^■71 ^-^oflAi, Rl , R 2> R 3; Xl) X 2 , Y l, Y 2 fe ^Afl^ofl^ W>3- ^tj.) 
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3.^4* W#ol ^--B-^^ 71* ^ o]fl. ol-g-^. tiV 0 l^-^{Solid substrate 
covalently bonded with rotaxane compound and biochip using the same} 

S.^av gj-^o] jL^j] 7lJfl . #6fl ^^-^ olJSjLut ^^-a- nM^fe £-7} AVoj^l *^ol ^ 

<S.t& 

2: m 
3: 

^-a- HH^-i: A* JLSfl 7l*ofl 3j-g- 7 l« #3-2-3. «fl 

^ Ml 71*, ol§ wfolij.^ofl ^ ^03.^, a.cf ^sfla} 0.3*=- 3^<& 

01 * ul*| 7l*. o] 3L»\) 7)^ Sfl^H Qo]*}^ H>o]^6fl ^ #o]t|.. 
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<8> 



^^r^^-S. Ml 7]^ 31^3:* 3*fW*r *>7l ^JlJE 1<*(| q^ifl u><4 ^o] 

W ^^lfe 31* 71*<1)4*1 W°] 7>W ^-8-7l(2a)7> ^^£)cH SX^L t& 4} 

7 l^(D°fl S°J§>^> *fe ^to] 7 Rf$ 4-g-7l(2c)7> OJ fe ^ 3. 

W E]^- ^I-Sj- ^ J^-^Hta alxfl 7l^ofl ^}7l2:^w>^ ^*Rr ^ ^ ©l 

-g-Sjal fltK ^7]S^W^ ^^§>^ *>7l #a£ 1^ (2t>H *fl^}fe 

<q O]^ A>oHl ^7fl^ ^7K> ^^-g-^l «^ -7^7] 

fe- §>T^ #71 ^7x>S-^-(2b)7> 7}^ *^>^1 ^71^1 ^-f ^^Sj^ MV^-ofl 

A i #^£r 0.5nm ^£5. &t}. 

<9> [#aI3E 1] 



-2b 
-2a 



:ll> 



(l: -a*fl7l#, 2a: 2* 71*43 ^ , 2b : 2 C : ul* 7]*<H] 

^^^^ *>xr €^ 7>^tb ^-§-71) 

12> H>4 ^o], ^oj] ^7^ ^^0.0] 7 >W ^-§-7l# 7>^ 

Ml 71 «J-^O.S DNA JEfe ^1 
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:13> *4H. ^1 DNA ^ 3.^ ^*H#^£| ?m * fc^-fr 

7l#^- UBj-B iflof) ^ ^ ^^^-^^ ^xj-g.^ 3^ ^ e r^o] 

7}&(x]xW), n jiz\}7}38: $H DNA SEfe ^ 7}^ ^|-§-7l» ^ofl 

DNA) JLJsL ^Sjc^ o-|5^ «WjSL^£- ^ 

:15> [^-JIE. 2] 




:17> 3] 
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:1 9> (l: aUflM*. 2: 3: #*]#(DNA , 5: DNA ^1^^, 7: *1 
^ DNA ^s}-, 8: 3# #31) 

^€ DNA 2^ ^ «#;go] s.^ £ aj ^^^oi ^3)-^ ^-ofl tcj-e}- zz. 

71 WH^^S] al^7l^;c11 ^o] DNA o] ^ o. #^ofl DNA ^7}^ # 

S» ZL ^rfl ^ 2.2 nm ^JES ^7>^7ll 

21> 4] 
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(l: JL^7)%, 2: ^tf% 3: #*lfKDNA ^a}^), 6: £^S*€ DNA ^l^Md, 7: a] 
^ DNA £^3*-) 

m^^l ^-aj-^oi DNA^ *\}^^ o.5Lfe ^"71 #^0.^ Jl^s]^ DNA 

7}^- TVS] ^3 DNAsq-Sl ^ a7l^Sj-» uie^H ^lS§>^ Bfl-f <H^^r 

^3. $£tf. ^ DNA 7}^o] ^0_S. 5L^£\X] %is}3L ^ S^^Tfl 

^•M^, o]S, <$*ftq #ofl ^^.ofl Als. ^6\) ^ffe DNA7> g *oj7> 

DNA^ ^^S. <g^St*m DNA ^ o]^^ tij-ol^ofl $£0^5: -frA}-^ &z\]7\ 

-^H nm.^ ^ ®SLV\, ^7} #^o] ^(^, EL7\] t<H«L 

3*1 ^^Ai Ai^o] Aj-^-g-^ -g ^ 7>3)* ^1^V£S. H]3tn°m 

DNASf Jl^l7l^l Jl^^ DNA7]- ^Aj-g^H DNA n aV 

^ 2^5. ^7H>7l tifl^.ofl, ^-j7 E 5 <q ( a )6fl v+bJ-^ w}s>]- ^o] DNA^^I 31*f] 

DNA-8- ^ S^*>7fl ZL^A]7l^ o];f <q s ^ DNA^ ^AJ^. sj-^oflAi <ga|]aj ^7]- 

JSL«1^ ^ ^*|7fl ^t)-(§>7l %JLS. 5^ (a)). ^JELiiL, fe^r #^2)- 

7\Q DNA^-i- *flSS>7l §>7l ^JIJE 5^ (b)^ M}7]^d\] DNA* JL^a] 

32-9 




(l: JLzft7)%, 2: 3: #*|^(DNA ^r^^), 5: S.^ DNA) 

#71 5* ^o] ^oi|-^o1]A-l ^S>^- JLZ\] 7)&<*\] ^of] nj- 

«■ < M#<>1)3 €-^1^ ^ DNA^^^i *>o} ^.^7]. o>qe(-, jisfl 7]^) £L7l 
7> ^K^^S. ^^Tfl #tfl^»oll Wlsfl H*l ^ -foil £ 

^lt^, i» ^O] ^^^*) ^Bl A>-g-£)jl WH^^ ^ ^ «-7>># Jl 

*f| 7l^oll JI^Al^lJL ^1^4 ^ 71 tfl ^-M^-^ ^-t^l-fe M-El-u}-^ ^o] 

^ ^Hef, #71 DNA^ §1 ^r^^^sl- ^ ol«JHj£ JH^l^ofl 31^^ 

#7l<4 ^ ^1^ §M^>7l ^ 7># HV^^ «J-^^r 3.307148: $\ 6fl ^ § Kr 3 

aj^SMI S^t^^ n ^oi) tg^s)^ DNAM- ^ #j:# 
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3 USE* S^Vfe 7}^ Q&^Q »^SL3.±r ^^§^g- ^*Rr #?1HH ^S. 

*1 ^7lS^*K3W<*fl *fl#) ^-;go} S^^rH W# A>o]^) ^^-Al^l 

^4* iial*l-^i^(J. Am. Chem. Soc. 1998, 120, 9787). ne^, o]b1^. wj-^a. ol-g-^Tg ^ 

*M ^ $7l nfl^, n fldfl *§^s| fe DNA AH ^ ^ 

^SLS. ^ ^ »fc €-*fl3°l &t}. «S|e<H|fe- Georgiadis ^ifr ^ o g sj-^- 

^ S^tt * DNA^ £^3* ^3«Hr 33**131 <£^» ^SV^m # 

71 ^l^ *«t|-(J. Am .Chem. Soc. 2002, 124, 14601). 

3- ^ ^^^m^r ^Bfl^ °l-g-*H ff^og^ JL 

A >°1^ 2:€*Rf ifl-ig* JLjMfrSdW'JHWl 2002-0019325; Langmuir 

19, 2003^, 2357^). °1 ^£ *^ *Ha>fr 107fl^| ^e.^^ ^ 7fl <q 

0^71^0! ^ «*Hi AVg.ffl.5gtm, o]e^ fcry^ ^-^1- oH^ft 3-^-§- 

^ :a3fl 7l^r $H ^e}^ ji^l 7}% g.T&£\ €^ ^j-s.^^^ 

°1 ^^-1: ^>7} -ZL^l 7)#o\} JL^Z\JL, tfflj=^ ^7}*) ^ofl ^fl^fe 

^ ^-8-71 A>ol^ 7l^7> H7l^ ^^^^S I^^Tfl M^T} 

. oje^V €^ «-*Rr ^Jl^l ^71 rt«€-<fl, fe^ ^-7}-#^ 

^7> ^ o>q^ f ^^o] 3*1341 4^ o>oi xyo) 

*\ ?m ^ sa^. 4^1 , ^i^* ^ ^ai ^* ^ 

*>7fl ^71^ ^ Slrf. H^r ol #ig6{|Al ^ll^Vfe te^-^r ^ ^ ^-§-711- ^ Tft 
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°fl «l7l nfl^ofl, DNA^oluj- '^g^*) A^a. 3.7]] *]*H ^(nonspecific 
binding)* 7>^ o] 7}x]5L #t±. 

39> §>7l 2^ ^al^ zi -ft-JE^S] xfl^- ^§KcavityH *}7) 3^ 3^- 

:40> [S^<*1 1] 




Y 



1 



Ri 



X,— R 2 — X 2 — R 3 — Y 2 
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(#71 3J-«H Rli r 2 , r 3 ^ ^ =.^30.3. C 2 -C io ^ SE^r *3EJ* 

o.S 2^1 ^tilJf-H JEEfe ZL -fKE.^ a>^^ ^^r-^^> #3l*h§-^ % 



(#7] 3^*H 2«1)>H, n^r 4 vfl^l 20^ ^^^l^L, R 4 ^ R 5 fe ^ ^ 
H^r Ci-C 20 ^7l» 7>*H ^<>1 IrS^-^^-tl SM)^Al7l, *|«- SEfe 

€ C1-C20 ^^711- £fe 7>S^1^^5X)^Al7l, *l-& HLfe" Wl^]^ C 2 -C 8 <£^7l# ^ 

^fe wl^lM C 2 -C 8 M7lf §l^Al^^ Al7l olcf) 



Yi — Ri — — R 2 — X 2 — R 3 — Y 2 

(>S-7l S^H 3<M, R lf r 2 , r 3i x lt X 2( Y 1, Y 2 *r ^71 S**H H^l tf><4 



42> [^-tj-Xj 2] 



43> 




45> 3 ] 



47> 



^71 13 S-^AV ^-^^ 
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48> XI ^ X2^ ^ ol*> 1,4-*]$. 3T|elr]^, E fe HJl^ ; 

49> Yi ^ Y 2 fe ^4 ^3^-5. 1*> o>i?l7}, oMs.71, °}3.^o}t&7} , 

*1- 7 1. 5^4*1 7l. WAl-a^7l, ^-&S^7], «-l=^.Al7l, ^^71, «S«7l , A] o>7l , 
<>1^1^7l iE^r ^l^^.Alo>7ltl ?A-Sr ^SLS. -%7\ 15} S.^A> ^l-^ TS|^ 

50> ^-8: atb -SM i$\ ^#oi al^7l4a:ofl ^-fr^-t wl^-fr^^ Jl*(| 

71^ ^1^-^. 

51> ^"71 ^-flH 1^1 s^lr^r 0.05 ifl*| 0.67fl/nm 2 5l ^£3. #7l jl*0 7l^ ^ 

52> ^71 i5i s^jxj. j^^-oi ui^l 71^ jLzft 7)%o) -frej, ^el^- 

3M^1, ITO -B-el, -&SWMfc-, ^ oixv^-El^o.s 3 ^ ^cf. 

^1^4. 

55> ^71 -B-^>^3f ^^^^ o^oflS. ^ o. ^. 7] jq.^ ^ ^.^ol al 

56> 0]*}, Ai^^t)-. 

57> ^ Aj-71 «K|j£_^2l ^ 7^ ^ £.7^ Oj^^ 7>^^S. 
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ktr^ £«a ^l^>fe 3^-§- AVo]^ ^fllJf.^ *|3 ol^.o.s. 

€ *r 31 2H Ml 7]% <M 5. UK* 3*W3. ^€ 

59> [SJ-fl^ 1] 
50> 




31> (#7) q-qq l<H*\ t Rlf R 2> g R 3 ^ ^ C 2 -C io ^ 3L3H- SE^fr 

^3.2.3. 2^ ^Tiwl^-^ 5E^r n ol^-cfol§ ^-g^-g^ ^ 

^ °<f^-&m ^--g-^oiji, Yi^r -b-^7> 5£W ^ 7 >^ 

^-g-7lo]^ > y 2 fe 31^1 71^ ^ 7>^tb ^-g-7lolt%) 
32> [^-^ 2] 
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<63> 



ir~° ii 

1 N~N-CHv-l 



-N^N-CHa— ■ 
O J n 





o 




c 












o 







*5 



C64> 



(-8-71 3}-^ 2«IM. n^r 4 xfl*| 20^ ^^lZL, ^ R 5 ^ ^ =.^0.3. ^i, *|«- 

ci-c 20 ^7i# 7>*h irs^tti ^^Ai7i, *m wi^m 

€ C1-C20 tt*7l» ^24^^^5X1=4^71, SEfe Wl^l^ C 2 -C 8 ^7lf 

^it^^i7i, at «i*m^ c 2 -c 8 tH7it oMi^^^i, sl^- 

Sfe wl^l^ C 2 -C 8 ^7l« ^ *l^-^m^^l7lc»lcj.) 
«5> 3j 



:66> 



c67> 



Y x — Rj— R 2 — X 2 — R 3 — Y 2 

(^-71 R lf R 2 , Rg Xl , X 2) V 1, ^ Y 2 ^ <#7] 1^ ^^|^ B}.<4 



:68> 



«9> 



*4) 

-8-71 a**H 2^ a|-w* ^*}7i €j=l<?1 ■sls.^l^Hl^m^ a f ^ 

^l*** €■ #€<d#*fl 3*fl tH^4*l#-£ 02-68362^, 02-318 A , 01-5757351, 

0 1-39756 Jl, ^ 00-33026 JL<>fl a. ^fl^^l SHU-^I ^ th^U-HM 7flAls)o] & o.^ f ^. 
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70> 



71> 



72> 



73> 



^-71 IS] S^AV 

Xi ^ X 2 fe ^ ^^^AS o]^ <£2.^-, 3E)Eltq^-, £^ <y-2.^o]^ ; 

*] = 7l, 7>s^l7l, 1^*1^71, ^S.^171, El^7], fS^7l, A^l, 

o]^A)o>7l H^f- ol^E]^.Alo>7l^l ^ SKr 3^#«|J <r $14. 

#71 sHH 1^ sj-^-l-^: *}7l Sj-^ 5 tfl^l 13^1 3^!r3.JfBl ^ol 



74> [IgJ-i^ 5] 




75> 6] 
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*^L^l^-<=»] #^ tH^MH#€ 02-6836251, 02-3185:, 01-575735:, 01-397565:, 

Sfe 00-330265: ^1 7flAlS)^ «j-ig6fl o^-gfl tg.^ -gj.*)-^ 2 ^ nH^i 
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^-71 ul*fl 7l^ofl ^^fe s^*] 15} ^1-^ 0.05 tfl^l 0.57fl/nm2ol 

^•71 45] Ml 71^;^ S}-^ 15] ^.^A> ^-tl-ol ^-fr^^ 7l^ 

€^5} aflsefl A>-g-^ ^ o^rf. 
S*«H 15] S.^A> ^l-o] ^-^^ Jl^fl 7lt4 o}-§-*H afla^ ^. 7 ] ^^>^, 
^-M^, ^ ^^^^ <M"fc ^71 uZ^7l^rO] ^ ^f-fc ^"71 

SEtb, #7} *}o)SL% ^5] ^j]3E:^ °]-§-S|*r JL^7l^r5] ^%#<>i| A>-g-^ 15] S 

*r ^7j5] ^7} 2\7) ufl^-ofl 71^5] ^ oj] Hl«flA) ^^Jl % ^ &C}-. 
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S3> ^71 4^ A><gA> 180mg(0.5mmol)^r # 10m.l°11 ^91 ^ ^ ^^(CBtS]) 

500mg(0.5mmol)^- 7}^t}. <=>]^ ^iL%}°\ age) 3. tb ^ <^<**\] #3.^- ^jA>^^.s. 

340mg(2mmol)^r ^ ^o^lfe 31 ^efl^ 7i€- ^ 

94> [sj.^ 4] 



95> 




96> [^.^ 5] 



97> 



4Z" 




99> 5^ S^-§- 1.03g(0.58mmol)^: ^^^j£S.o>p}= ^-o] ^ c>h^S.^ # 

• S - e ^°l- 395ml(4.62mraol)^ HeH^o]-^ 348ml(2.32ramol)» 7>t& ^ S^r^c)-. wV-g-o] 
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oi> 




02> 



os> si^q. ^-^(%aV:4a] : S|.^=3:i)o.s. 71^ Afl3J*H X^ofl "&l=^7l» H<Q 



04> 



^-§-^# ^T^ji, f*.*. ^0.3. 41^*H 14^1 Jl^}7]^ <£<£t±. 
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7l 9-^H^t-fl«lS.(9-anthraldehyde)« ^>-§-*H *$%SL3. ^*>£4. oH 9-9>Hli: 

= ^ 3.71^ CB[6]^ *M nfl-M ^S. $1*IM ^ 

(Langmuir, 19, 2003^1, 2357^0 

^4, -M^H 3<^1^ ^-e) Jl^l 71^ S^o)] o>nl ^7l^ 5.^ 

0.1 *Kl/nm 2 JlS H-Bj-^. 

°1H 10ml «H<1H ^ yg JL) (s-c}xj) )SsH ^-a] ^ l-^<a -g-<2fl(10raM) 

-aw 4^1 ^ 7m^- #^-«aio.s. ^l^^oi, -tf^HH i ^ 

°i 120£.*lJL 7}<£is}$%t).. Aj-7] -fj-B} 7]^ *3 2^1*1 ^ 1,4-^01^^0]-^^^. ^ 
^^ms#o>pl^0|l ^.o] ^.cflofl ^ ^± *MH StiV^rf. 
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Ll> 



<3^J2.3. Afl^^ «>7l s^H 153 7}%^ <£#x%. 
12> [3^-A} 15] 




HO- 



L3> 



L4> 



15> 



#7] ^12^ ^7) $r*W 153 7l*4| ^Ajsj^ 5fe ^ ^-§-7] -8-7) <&aH 3 

°fl A i *MH* ^3- ^-^tb ^-a- A>-g-«H ^§>^rf. 

^ ^3, ^-71 -B-5l aLSfl 71^3 x^ofl <§Aj^ oV^l a^-g-713 0.1 

/nm 2 ^.S H-3#t}. » 



10ml *}°}<£°\) -B-Bl 71^ ^Jl, (3-3^:HS.^)H&|ofl^.Al^^ t-f-<ffl -g-^(lOmM)* 



L7> 



3^1 ^ 71^ 71] ^O] Afla^ tj^g. #7) 2^1 A) Afl^ J* 
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18> [3)-«|-A| 16] 




19> 



20> 



21> 



^■71 ^ 7l«ofl ^€ ^ ^-§-7l^| #7) 3^1^ ^ 

DNAS} *l#o] 2nm^l ^91^ DNA ^ ^ 0.47fl<q o}^o] tfl-§-sqs_S DNA c»| 

<M ^fl7> €-^7> 5)^1 <£ ^ 5ftt|.. Georgiadis 

0 l-§-S}^ Ml 71^ 5=<g^ ^ 7 ]^ ^£7> 0 .01 ^J/nm 2 °lES, ^ 10«fl 

^7ltfr ti>4 ^Ol, ^- ^SHr S^A> A>^V^ Ml 71^ S^ofl 
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l] 

[ 5^-^ 1] 



( #7] 3^ lofl^, Rl> r 2) * R 3 ^ z^zj- ojg. C 2 -C 10 1:5L2|- 

^l^^W-^ l,4-*m M, iEfe 1,4-^m Xl ^ X 2 fe *m 

^3 AS 22] Sfe ZL -fKE.*!^ a>^^^ ol^-cf-ol^ ^3)-^ ^ 




[^-^ 2 ] 
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l^Kl)045522 ^ 2004/3/24 

( #71 $rn*\ 2«*H. n^: 4 ifl*l 20^ ^^o]zl, ^ g R 5 fe ^30.3. *| 

£^ C!-C 2 0 7}*H ^°1 *3£«W$1 ^^^171, H=fe Hl^l 

^ C1-C20 tia n^-^m^^s.^-Ai7i, *m ^ «i*m^ C 2 -C 8 ^71* £ 

na4^1tt«"^l7l, *m S^r C 2 -C 8 tt«7l» oH2n^a^.Al7l, Sfe *| 

^ C 2 -C 8 t|7lf -S] =^Al£3M.X|7lolr*) 

[$-*H 3] 

Y 2 — Rj — X a — R 2 — X 2 — R 3 — Y 2 

(#71 fl-flj-^ 3<^M, R lf R 2 , R 3 , Xi, X 2 , Y 1, # Y 2 ^ #7] 3?-^ 1<*)H 3^ 

WO 

2] 

X 1 ^ X 2 fe zj-zj- ^30.3. ol^> <&2.%-, 1,4-^m ^El^^-, *ffl;g ^-SL^o]^; 

Yi ^ Y 2 ^r ?Zc^SLS. 1%\ o}t&7], ^1 = 71, o}3,^}^\ 7 ] t q ^7} , <gi% 

ol^A]o> 7 ] i£- ol^^.Alo>7l<?l 3* S.^ ^ 1^ ^ # 

IQtt 3] 

*H 1 IN SA°H, *M sj-flH 5 ifl*| lo^l 3^1-3. ^€ *<*fM $4- ^ 

0.3. *H=- #7l is] 
[J**H 5] 
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[S|.*H 13] 



#^ ^7>: 2004/3/24 




4] 

^^M Sa^H, #7] ^#ol 0.05 vfl^l 0.67fl/nm2s1 ^JEjg. Jf^M 

fc ^ ^JilsL Sj-fe 7}%. 

°]^^^r 71^01 ^ o_3L ^ 7]^-. 

[3 TO 7] 

[^TO 8] 
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13^8- 9] 
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